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[57] ABSTRACT 

A photosensitive composition is described, wherein it 
comprises a ‘high-molecular compound having sulfona 
mide group to be insoluble in water, but soluble in an 
aqueous alkaline solution and a positive working photo 
sensitive compound. The photosensitive composition is 
excellent in coatability and in developability when the 
composition is used for photosensitive lithographic 
printing plates. 

19 Claims, No Drawings 
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PHOTOSENSITIVE COMPOSITION 

FIELD OF THE INVENTION 
_ . . . . . 5 

This invention relates to a photosensitive composi 
tion suitable for use in the production of lithographic 
plates, IC circuits and photomasks and more particu 
larly to a photosensitive composition comprising a posi 
tive working photosensitive compound and a high 
molecular weight material excellent in wear resistance 
and chemical resistance. 

BACKGROUND OF THE INVENTION 

Photosensitive compositions comprising an o-naph 
thoquinone diazide compound and a novolak type phe 
nolic resin have been industrially used as very superior 
photosensitive compositions in the ?eld of photoresists 
or in the production of lithographic plates. 
However, since the novolak type phenolic resins are 

used as a main ingredient in such conventional photo 
sensitive compositions, they have disadvantages in that 
adhesion to substrates is poor, ?lms formed therefrom 
are brittle, their coatability is poor and wear resistance 
is low. Further, they have such problems that chemical 
resistance is low and printing durability is insuf?cient 
when used as lithographic plates, and printing durabil 
ity is extremely poor, particularly when UV ink (a 
greasy ink for lithographic offset printings which cures 
upon exposure to ultraviolet light) is used. As a method 
for improving these performances, a burning-in treat 
ment (after exposure and development, a heat-treatment 
is conducted) is generally carried out. When the burn 
ing-in treatment is conducted, however, there is posed 
the problem of that a low-molecular weight compound 
in a photosensitive layer is deposited from an image part 
on an non-image part, etc. and staining is liable to be 
caused during printing. 

Various high-molecular weight materials have been 
proposed as binders to solve the problem. For example, 
JP-B-52-4l050 (the term “JP-B“ as used herein means 
an “examined Japanese patent publication") discloses 
polyhydroxystyrene or hydroxystyrene copolymers. 
Film forming properties are certainly improved by 
these copolymers. However, the photosensitive compo 
sition still has disadvantages in that wear resistance and 
chemical resistance are poor. Further, JP-A-5l-34711 
(the term “JP-A" as used herein means as “unexamined 
published Japanese patent application”) discloses the 
use of high-molecular weight compounds having the 
structural unit of an acrylic acid derivative in the mo 
lecular structure as binders. However, such high 
molecular compounds have such problems that the 
range of proper developing conditions is narrow and 
wear resistance is insuf?cient. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a photosensitive composition which contains a 
high-molecular weight material having excellent wear 
resistance as a binder, can be developed by an aqueous 
alkaline developing solution and gives lithographic 
plates having high printing durability. 
Another object of the present invention is to provide 

a photosensitive composition which is excellent in 
chemical resistance and gives lithographic plates having 
high printing durability even when printing is con 
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2 
ducted by using UV ink without carrying out any bum 
ing‘in treatment. 
A further object of the present invention is to provide 

a photosensitive composition which has good adhesion 
to substrates, gives a ?exible ?lm and is excellent in 
solubility in organic solvents. 
These and other objects of the present invention will 

become apparent from the following descriptions 
thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present inventors have made studies to achieve 
the above-described objects, and found that these ob 
jects can be achieved by using a novel photosensitive 
composition. The present invention has been performed 
on the basis of this ?nding. 

Accordingly, the present invention provides a photo 
sensitive composition comprising a high-molecular 
weight compound having a sulfonamide group and a 
positive working photosensitive compound, said high 
molecular weight compound being insoluble in water, 
but soluble in an aqueous alkaline solution. 
The water-insoluble, aqueous alkaline solution-solu 

ble high-molecular weight compound which can be 
used in the present invention is preferably a high 
molecular weight compound having —SO2—NH 
linkage in its side chain or main chain, more preferably 
a high-molecular weight compound having -—SO 
2—NH— linkage in its side chain. 
The water-insoluble, aqueous alkaline solution-solu~ 

ble high-molecular weight compound having sulfona 
mide group which can be used in the present invention 
can be obtained by polymerizing a low-molecular com 
pound having at least one polymerizable unsaturated 
bond and at least one sulfonamide group, where at least 
one hydrogen atom is attached to an N atom, per mole 
cule in the presence of a conventional polymerization 
initiator in an appropriate solvent. 

Preferred examples of the low-molecular compound 
which can be used in the present invention are com 
pounds represented by the following formulas (I) and 
(II): 

(l) 

In the above formulas, X1 and X2 each represent —-O-— 
or -—NR7--. R1 and R4 each represent —H or —CI-I3. 
R2 and R5 each represent an alkylene group having from 
1- to- 12 carbon atoms, a cycloalkylene group having 
from 3 to 12 carbon atoms, an arylene group having 
from 6 to 12 carbon atoms or an arakylene group having 
from 7 to 14 carbon atoms, each of which may have one 
or more substituent groups. The substituent group in 
cases where the above mentioned alkylene or cycloal 
kylene group have a substituent or substituents prefera 
bly includes an alkoxy group having from 1 to 6 carbon 
atoms, an alkanoyl group having from 1 to 6 carbon 
atoms, an alkanoyloxy group having from 1 to 6 carbon 
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atoms, an alkoxycarbonyl group having from 1 to 6 
carbon atoms or an N-alkylcarbamoyl group having 
from 1 to 6 carbon atoms, a halogen atom or a cyano 

’ group. The substituent group in cases where the above 
mentioned arylene or aralkylene group have a substitu 
ent or substituents preferably includes an alkyl group 
having from 1 to 6 carbon atoms in addition to the 
above groups for a substituent on an alkylene group and 
a cycloalkylene group. R3 represents —H, an alkyl 
group having from 1 to 12 carbon atoms, a cycloalkyl 
group having from 3 to 12 carbon atoms, an aryl group 
having from 6 to 12 carbon atoms or an aralkyl group 
having 7 to 14 carbon atoms, each of which may have 
one or more substituent groups. Typical substituent 
groups therefor include the same as that for R2 and R5. 
R‘J is an alkyl group having from 1 to 12 carbon atoms, 
a cycloalkyl group having from 3 to 12 carbon atoms, 
an aryl group having from 6 to 12 carbon atoms or an 
aralkyl group having from 7 to 14 carbon atoms, each of 
which may have one or more substituent groups. Typi 
cal substituent groups therefor include the same as that 
for R2 and R5. R7 represents a hydrogen atom, an alkyl 
group having from 1 to 12 carbon atoms, a cycloalkyl 
group having from 3 to 12 carbon atoms, an aryl group 
having from 6 to 12 carbon atoms or an aralkyl group 
having from 7 to 14 carbon atoms, each of which may 
have one or more substituent groups, the substituent 
group including the same as that for R2 and R5. 
Among the low-molecular weight compounds repre 

sented by the formulas (I) and (II), there are preferred 
compounds where R2 and R5 represent each an alkylene 
group having from 2 to 6 carbon atoms, a cycloalkylene 
group having 5 or 6 carbon atoms, phenylene group or 
naphthylene group and phenylene and naphthylene 
groups may be optionally substituted by an alkyl group 
having from 1 to 6 carbon atoms, an alkoxy group hav 
ing from 1 to 6 carbon atoms or a halogen atom. R3 is H, 
an alkyl group having from‘ 1 to 6 carbon atoms, a cy 
cloalkyl group having 5 or 6 carbon atoms, phenyl 
group or naphthyl group and phenyl and naphthyl 
groups may be optionally substituted by an alkyl group 
having from 1 to 6 carbon atoms, an alkoxy group hav 
ing from 1 to 6 carbon atoms or a halogen atom; Réis an 
alkyl group having from 1 to 6 carbon atoms, a cycloal 
kyl group having 5 or 6 carbon atoms, phenyl group or 
naphthyl group and phenyl and naphthyl groups may be 
optionally substituted by an alkyl group having from 1 
to 6 carbon atoms, an alkoxy group having from 1 to 6 
carbon atoms or a halogen atom and R7 is hydrogen 
atom. 

The preferable low-molecular weight compounds 
include aminosulfonylphenyl mathacrylamide, amino 
sulfonylphenyl acrylamide, sulfonylphenyl methacryl 
amide, sulfonylaminophenyl acrylamide, aminosul 
fonylphenyl methacrylate, aminosulfonylphenyl acry 
late, sulfonylaminophenyl methacrylate, sul 
fonylaminophenyl acrylate; aminosulfonylnaphthyl 
methacrylamide, aminosulfonylnaphthyl acrylamide, 
sulfonylaminonaphthyl methacrylamide, sul 
fonylaminonaphthyl acrylamide, aminosulfonylnapht 
hy] methacrylate, aminosulfonylnaphthyl acrylate, sul 
fonylaminonaphthyl methacrylate, sul 
fonylaminonaphthyl acrylate; sminosulfonylethyl meth 
acrylamide, aminosulfonylethyl acrylamide, sul 
fonylaminoethyl methacrylamide, sulfonylamionethyl 
acrylamide; aminosulfonylethy] methacrylate, amino 
sulfonylethyl acrylate, sulfonylaminoethylmethacry 
late, sulfonylamionethyl acrylate etc. 

4 . 

Typical examples of the low-molecular weight com 
pounds include methacrylamides such as 
N~(o-amino-sulfonylphenyDmethacrylamide, 
N-(m-aminosulfonylphenyl)methacrylamide, 
N-(p-aminosulfonylphenyl)methacrylamide, 
.N-(o-methylaminosulfonylphenyl)methacrylamide, 
N-(m—rnethylaminosulfonylphenyl)methacrylamide, 
N—(p-methylaminosulfonylphenyl)methacrylamide, 

‘ N—(o-ethylaniinosulfonylphenyl)methacrylamide, 
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N-(m-ethylaminosulfonyIphenyDmethacryIamide, 
N-(p-ethylaminosulfonylphenyl)methacrylamide, 
N-(o-n-propylaminosulfonylphenyDmethacrylamide, 
N-(m-n-propylaminosulfonylphenyl)methacrylamide, 
N-(p-n-propylaminosulfonylphenyl)methacrylamide, 
N-(o-isopropylaminosulfonylphenyl)methacrylamide, 
N-(m—isopropylaminosulfonylphenyl)methacrylamide, 
N-(p—isopropylaminosulfonylphenyl)methacrylamide, ~ 

N-(o-n-butylaminosulfonylphenyl)methacrylamide, 
. N-(m-n-butylaminosulfonylphenyl)methacrylamide, 

N-(p-n-butylaminosulfonylphenyl)methacrylamide, 
N-(o-isobutylaminosulfonylphenyl)methacrylamide, 
N-(m-isobutylaminosulfonylphenyl)methacrylamide, 
N-(p-isobutylaminosulfonylphenyl)methacrylamide, 
N-(o-sec—butylaminosulfonylphenyDmethacrylamide, 1 

N-(m—sec-butylaminosulfonylphenyl)methacrylamide, 
N—(p-sec-butylaminosulfonylphenyl)methacrylamide, 
N-(o-t-butylaminosulfonylphenyl)methacrylamide, 
N-(m—t-butylaminosulfonylphenyl)methacrylamide, ‘ 

N-(p-t-butylaminosulfonylphenyl)methacrylamide, 
N-(o-phenylaminosulfonylphenyl)methacrylamide, 
N-(m-phenylaminosulfonylphenyl)methacrylamide, 
N-(p-phenylaminosulfonylphenyl)methacrylamide, 
N-(o-(a-naphthylaminosulfonyl)phenyl)methacryla 

mide, 
N-(m-(a—naphthylaminosulfonyDphenyl)methacryla 

mide, 
N-(p-(a-naphthylaminosulfonyl)phenyl)methacryla 

mide, . 

N-(o-(B-naphthylaminosulfonyl)phenyl)methacryla 
mide, 

N-(m-(B-naphthy]aminosulfonyl)phenyl)methacryla 
mide, 

N-(p-(B-naphthylaminosulfonyl)phenyl)methacryla 
mide, 

N-(l-(3-aminosulfonyl)naphthyl)methacrylamide, 
N-(1-(3—methylaminosulfonyl)naphthyl)methacryla- _ 

mide, 
N-(l-(3-ethylaminosulfonyl)naphthyDmethacrylamide, 
N-(o-methylsulfonylaminophenyl)methacrylamide, 
N-(m-methylsulfonylaminophenyl)methacrylamide, 
N-(p-methylsulfonylaminophenyl)methacrylamide, 
N-(o-ethylsulfonylaminophenyl)methacrylamide, 
N-(m-ethylsulfonylaminophenyl)methacrylamide, 
N-(p-ethylsulfonylaminophenyl)methacrylamide, 
N-(o-phenylsulfonylaminophenyDmethacrylamide, 
N-(m-phenylsulfonylaminophenyDmethacrylamide, 
N-(p-phenylsulfonylaminophenyl)methacrylamide, 
N-(o-(p-methylphenylsulfonylamino)phenyl)metha 

crylamide, 
N-(m-(p-methylphenylsulfonylamino)phenyl)metha 

crylamide, 
N-(p-(p-methylphenylsulfonylamino)phenyl)metha 

crylamide, 
N-(p-(a-naphthylsulfonylamino)phenyl)methacryla 

mide, 
N-_(p-(B-naphthylsult'onylamino)phenyl)methacryla~ 

mide, 
N-(Z-methylsulfonylaminoethyl)methacrylamide, 
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’ N-(Z-ethylsulfonylaminoethyl)methacrylamide, ent invention include compounds having the following 
N-(Z-phenylsulfonylaminoethyl)methacrylamide, general formulas (III) to (V) 
N-(Z-p-methylphenylsulfonylaminoethyl)methacryla 

mide, 
N-(Z-a-naphthylsulfonylaminoethyl)methacrylamide, 5 
N-(Z-B-naphthylsulfony1aminoethyl)methacrylamide, CH2=C 
acrylamides having substituent groups corresponding to , R°—s02N1-i1 
those of the above-described methacrylamides; methac 
rylates such as R10 (IV) 
o-aminosulfonylphenyl methacrylate, 10 
m~aminosulfonylphenyl methacrylate, 
p-aminosulfonylphenyl methacrylate, Rl l-0-Y"-R12"502-NH-R13 
o-methylaminosulfonylphenyl methacrylate, 
m-methylaminosulfonylphenyl methacrylate, /RH 
p-methylaminosulfonylphenyl methacrylate, _ 15 CHZ=C 
o-ethylaminosulfonylphenyl methacrylate, 
m-ethylaminosulfonylphenyl methacrylate, 
-ethylaminosulfonyl henyl methacrylate, 

g-n-propylaminosulfoliiylphenyl methacrylate, . In the formulas (In) to W)’ R8’ R10 and RH each 
m_nprowlaminosulfonylphenyl methacrylate, 20 represent hydrogen atom, a halogen atom or methyl 
p-n-propylaminosulfonylphenyl methacrylate, grougp and each 15 preferably hydrogen. am?‘ 12 
o-isopropylaminosulfonylphenyl methacrylate, R represents an alkylene group havmg. mm 1 to 
m_isopropylaminosulfonylphmyl methacrylate, carbon atoms, a cycloalkylene group having from 3 to 
O_n_buty1aminosulfonylphenyl methacrylate, 12 carbon atoms, an arylene group having from 6 to 12 

. lk lene rou havin from 7 to m-n-butylam1nosulfonylphenyl methacrylate, 25 Carbon atoms or an am y g . p g 
pmbuwlaminosuhbnylphenyl methacrylate, 14 carbon atoms and each of which may have one or 
mdsobmylaminosulfonylphenyl methacrylate, more substituent groups. The substituent gsroup prefera 
p_isobutylaminosulfonylphenyl methacrylate, bly includes the same as that for R9 and R in the afore 
m-sec'butylaminosulfonylphenyl methacrylate mentioned formulas (I) and (In R 15 preferably metby‘ 

_ but ylaminosulfonylphenyl methacrylate ’ 3O lene, phenylene or naphthylene group, each of which 
Fmigutyllminosulfonylphenyl methacrylate ’ may have one or more substituent groups which are 
pbbmylaminosulfon“phenyl methacrylate ’ selected from the groups of an alkyl group having from 
o-phenylaminosulfonylphenyl methacrylate,, é tccgliggrgfonmitggg’aagsgoezyjgcxp havmg from 1 to 
m'phenylaminosulfonylphenyl methacrylate’ 35 R11 and R15 each represegnt a single bond or an alkyl 
p'phenylaminosulfonylphenyl methacrylate’ ene group having from 1 to 12 carbon atoms. a cycloal 
m-(a-naphthylaminosulfonyl)phenyl methacrylate, kylene group having from 3 to 12 Carbon' atoms’ an 
p-(a-naphthylaminosulfony1)phenyl methacrylate, arylene group having from 6 to 12 carbon atoms or an 
m-(B-naphthylaminosulfonyl)phenyl methacrylate, _ aralkylene group having from 7 to 14 carbon atoms, 
p-(?-naphthylamlnosulfonynphenyl methacrylate, 40 each of which may have one or more substituent 
1'(3'ammosul@nynnaphthyl methacrylamlde! _ groups. The substituent group preferably includes the 
1‘(3‘methylammosulfonynnaphthyl methacrylamlde, same as that for R2 and R5 in the aforementioned formu 

Rs ‘ (1m 

l-(3-ethylaminosulfonyl)naphthyl methacrylamide, 13S (I) and an R11 and R15 are preferably a Single bond 
o-methylsulfonylaminophenyl methacrylate, or methylene group 
m'methylsulfonylaminophenyl methacrylate, 45 R12 and R16 each represent an alkylene group having 
p-rnethylsulfonylaminophenyl methacrylate, 
o-ethylsulfonylaminophenyl methacrylate, 
m-ethylsulfonylarninophenyl methacrylate, 
p-ethylsulfonylaminophenyl methacrylate, 

from 1 to 12 carbon atoms, a cycloalkylene group hav 
ing from 3 to 12 carbon atoms, an arylene group having 
from 6 to 12 carbon atoms or an aralkylene group hav 
ing from 7 to 14 carbon atoms, each of which may have 

o-phenylsulfonylaminophenyl methacrylate, 50 one or more substituent groups which are preferably 
m‘Phenylsulfonylaminophenyl methacrylate, ' selected from the substituent groups for R2 and R5 in the 
P‘Phenylsulfonylaminopheny] methacrylate, aforementioned formulas (I) and (II). R‘2 and R16 are 
°'(P‘methylphenylsulfonylamino)pheny] methacrylate, preferably an alkylene group having from 1 to 6 carbon 
m'(p'methylphenylsulfonylal'ffi?wphenyl methacrylate, atoms, phenylene group or naphthylene group. Pheny 
p-(p-methylphenylsulfonylammwphenyl methacrylate, 55 lene and naphthylene groups may be optionally substi 
P'QI-MPhIhYISUIfonylaminwphenyl methacrylate, tuted by an alkyl group having from 1 to 6 carbon 
p-(B-naphthylsulfonylamino)phenyl methacrylate, atoms, an alkoxy group having from 1 to 6 carbon atoms 
2-rnethylsulfonylaminoethyl methacrylate, or a halogen atom. I 
_2-ethylsulfonylaminoethyl methacrylate, R13 represents a hydrogen atom, an alkyl group hav 
Z-phenylsulfonylarninoethyl methacrylate, 6O ing from 1 to 12 carbon atoms, a cycloalkyl group hav 
2-p-methylphenylsulfonylaminoethyl methacrylate, ing from 3 to 12 carbon atoms, an aryl group having 
2-a-naphthylsulfonylaminoethyl methacrylate and from 6 to 12 carbon atoms or an aralkyl group having 
Z-B-naphthylsulfonylaminoethyl methacrylate; from 7 to 14 carbon atoms, each group of which may 
and acrylates having substituent groups corresponding have one or more substituent groups. The substituent 
to those of the above-described methacrylates. 65 group preferably includes the same as that for R2 and 

Other preferred examples of low-molecular weight R5. R13 is preferably a hydrogen atom, an alkyl group 
compounds having a sulfonamide group and a polymer- having from 1 to 6 carbon atoms, a cycloalkyl group 
izable unsaturated bond, which can be used in the pres- having 5 or 6 carbon atoms, phenyl group or naphthyl 
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group. Phenyl and naphthyl groups may be optionally 
substituted by an alkyl group having from 1 to 6 carbon 
atoms, an alkoxy group having from 1 to 6 carbon atoms 
or a halogen atom. 

Rl7 represents an alkyl group having from 1 to 12 
carbon atoms, a cycloalkyl group having from 3 to 12 
carbon atoms, an aryl group having from 6 to 12 carbon 
atoms or an aralkyl group having from 7 to 14 carbon 
atoms, each of which may have one or more substituent 
groups. The substituent group preferably includes the 
same as that for R2 and R5. R17 is preferably an alkyl 
group having from 1 to 6 carbon atoms, a ‘cycloalkyl 
group having 5 or 6 carbon atoms, phenyl group or 
naphthyl group. Phenyl and naphthyl groups may be 
optionally substituted by an alkyl group having from 1 
to 6 carbon atoms, an alkoxy group having from 1 to 6 
carbon atoms and a halogen atom. 
Y1 and Y2 each represent a single bond or 

Examples of the compounds represented by the for 
mulas (III) to (V) include p-aminosulfonylstyrene, p 
aminosulfonyl-a-methylstyrene, p-aminosulfonylphe 
nyl allyl ether, p-(N-methylaminosulfonyl)phenyl allyl 
ether, vinyl methylsulfonylaminoacetate, phenylsul 
fonylaminovinylacetate, methylsulfonylamino-allylace 
tate, phenylsulfonylamino-allylacetate, phenylsul 
fonylamino-allylacetate and p-methylsul 
fonylaminophenyl allyl ether. 
The high-molecular weight compound having sulfon 

amide group which can be used in the present invention 
may be a homopolymer of the above-described low 
molecular weight compound having a polymerizable 
unsaturated bond and sulfonamide group where at least 
one H atom is attached to N atom in the molecule, or 
the high-molecular weight compound having s'ulfona 
mide group may be a copolymer of two or more of said 
low-molecular weight compounds. However, there is 
preferred a copolymer of said low-molecular weight 
compound with at least one compound having at least 
one polymerizable unsaturated bond and no sulfona 
mide group. . 

Examples of such a compound having at least one 
polymerizable unsaturated bond and no sulfonamide 
group are compounds having a polymerizable unsatu 
rated bond selected from the group consisting of acrylic 
acid, methacrylic acid, acrylates, acrylamides, methac 
rylates, methacrylamides, allyl compounds, vinyl 
ethers, vinyl esters, styrenes, crotonates, etc. Typical 
examples of such compounds include acrylates such as 
alkyl acrylates (the alkyl moiety thereof having prefera 
bly from 1 to 10 carbon atoms) (e.g., methyl acrylate, 
ethyl acrylate, propyl acrylate, butyl acrylate, amyl 
acrylate, ethylhexyl acrylate, octyl acrylate, t-octyl 
acrylate, chloroethyl acrylate, 2,2-dimethylhydroxy 
propyl acrylate, S-hydroxypentyl acrylate, trimethylol 
propane monoacrylate, pentaerythritol monoacrylate, 
glycidyl acrylate, benzyl acrylate, methoxybenzyl acry 
late, furfuryl acrylate and tetrahydrofurfuryl acrylate) 
and aryl acrylates (e.g. phenyl acrylate); methacrylates 
such as alkyl methacrylates (the alkyl moiety thereof 
having preferably from 1 to 10 carbon atoms) (e.g., 
methyl methacrylate, ethyl methacrylate, propyl meth 
acrylate, isopropyl methacrylate, amyl methacrylate, 
hexyl methacrylate, cyclohexyl methacrylate, benzyl 
methacrylate, chlorobenzyl methacrylate, octyl meth 
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8 
acrylate, 4-hydroxybutyl methacrylate, S-hydroxypen 
tyl methacrylate. 2,2-dimethyl—3-hydroxypropyl meth 
acrylate, trimethylolpropane monomethacrylate, penta 
erythritol monomethacrylate, glycidyl methacrylate, 
furfuryl methacrylate and tetrahydrofurfuryl methacry 
late) and aryl methacrylates (e.g., phenyl methacrylate, 
cresyl methacrylate and naphthyl methacrylate); acryl 
amides such as acrylamide, N-alkylacrylamides (the 
alkylmoiety thereof having preferably from 1 to 10 
carbon atoms, such as methyl, ethyl, propyl, butyl, 
t-butyl, heptyl, octyl, cyclohexyl, hydroxyethyl and 
benzyl), N-‘arylacrylamides (examplex of the aryl group 
being phenyl, tolyl, nitrophenyl, naphthyl and hydroxy 
phenyl), N,N-dialkylacrylamides (the alkyl moiety 
thereof having preferably from 1 to 10 carbon aboms, 
such as methyl, ethyl, butyl, isobutyl, ethylhexyl and 
cyclohexyl), N,N-arylacrylamides (an example of the 
aryl group being phenyl), N-methyl-N-phenylacryla 
mide, N-hydroxyethyl-N-methylacrylamide and N-2 
acetamidoethyl—N-acetylacrylamide; methacrylaniides 
such as methacrylamide, N-alkylmethacrylamides (the 
alkyl moiety thereof having preferably from 1 to 10 
carbon atoms, such as methyl, ethyl, t-butyl, ethylhexyl, 
hydroxyethyl and cyclohexyl), N-arylmethacrylamides 
(an example of the aryl group being phenyl), N,N-dialk 
ylmethacrylamides (examples of the alkyl group being 
ethyl, propyl and butyl), N,N-diarylmethacrylamides 
(an example of the aryl group being phenyl), N-hydrox 
yethyl-N-methylmethacrylamide, N-methyl-N-phenyl 
methacrylamide and N-ethyl-N-phenylmethacryla 
mide; allyl compounds such as allyl esters (e.g., allyl 
acetate, allyl caproate, allyl caprylate, allyl laurate, allyl 
palmitate, allyl stearate, allyl benzoate, allyl acetoace 
tate and allyl lactate) and allyloxyethanol; vinyl ethers 
such as alkylvinyl ethers (e.g., hexyl vinyl ether, octyl 
vinyl ether, decyl vinyl ether, ethylhexyl vinyl ether, 
methoxyethyl vinyl ether, ethoxyethyl vinyl ether, 
chloroethyl vinyl ether, 1—methyl-2,2-dimethylpropyl 
vinyl ether, Z-ethylbutyl vinyl ether, hydroxyethyl 
vinyl ether, diethylene glycol vinyl ehter, dimethylami 
noethyl vinyl ether, diethylaminoethyl vinyl ether, 
butylaminoethyl vinyl ether, benzyl vinyl ether and 
tetrahydrofurfuryl vinyl ether) and-vinyl aryl ethers 
(e.g., vinyl phenyl ether, vinyl tolyl ether, vinyl chloro 
phenyl ether, vinyl 2,4-dichlorophenyl ether, vinyl 
naphthyl ether and vinyl anthranyl ether); vinyl esters 
such as vinyl butyrate, vinyl isobutyrate, vinyl tri 
methylacetate, vinyl diethylacetate, vinyl pivalate, 
vinyl caproate, vinyl chloroacetate, vinyl dichloroace 
tate, vinyl methoxyacetate, vinyl butoxyacetate, vinyl 
phenylacetate, vinyl acetoacetate, vinyl lactate, vinyl 
B-phenylbutyrate, vinyl cyclohexylcarboxylate, vinyl 
benzoate, vinly salicylate, vinyl chlorobenzoate, vinyl 
tetrachlorobenzoate and vinyl naphthoate; styrenes 
such as styrene, alkylstyrenes (e.g., methylstyrene, di 
methylstyrene, trimethylstyrene, ethylstyrene, diethyls 
tyrene, isopropylstyrene, butylstyrene, hexylstyrene, 
cyclohexylstyrene, decylstyrene, benzylstyrene, chlo 
romethylstyrene, tri?uoromethylstyrene, ethoxymeth 
ylstyrene and acetoxymethylstyrene), alkoxystyrenes 
(e.g., methoxystyrene, 4-methoxy-3-methylstyrene and 
dimethoxystyrene) and halogenated styrenes (e.g., chlo 
rostyrene, dichlorostyrene, trichlorostyrene, tetra 
chlorostyrene, .pe'ntachlorostyrene, bromostyrene, di 
bromostyrene, iodostyrene, ?uorostyrene, tri?uorosty 
rene, 2-bromo-4-trifluoromethylstyrene and 4-?uoro-3 
tri?uoromethylstyrene); crotonates such as alkyl cro 
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tonates (e.g., butyl crotonate, hexyl crotonate and glyc 
erol monocrotonate); dialkyl itaconates (e.g., dimethyl 
itaconate, diethyl itaconate and dibutyl itaconate); dial 
kyl maleates or fumarates (e.g., dimethyl maleate and 
dibutyl fumarate); and acrylonitrile and methacryloni 
trile. 
Among these compounds having a polymerizable 

unsaturated bond, there are preferred acrylates, meth 
acrylates, methacrylamides, acrylamides, acrylonitrile, 
methacrylonitrile, methacrylic acid and acrylic acid. 
The copolymers of at least one member of these com 

pounds having a polymerizable unsaturated bond with 
at least one member of the compounds having sulfona 
mide group and a polymerizable unsaturated bond can 
be used in any form of block, random and graft copoly 
mers. 

The amount of the structural unit having sulfonamide 
group in the copolymer is preferably at least 5 mol %, 
more preferably 10 to 90 mol % based on the total 
amount of the structural units constituting the copoly 
mer. 

Examples of solvents which can be used in the syn 
thesis of these copolymers include ethylene dichloride, 
cyclohexanone, methyl ethyl ketone, acetone, metha 
nol, ethanol, ethylene glycol monomethyl ether, ethyl 
ene glycol monoethyl ether, Z-methoxyethyl acetate, 
l-methoxy-Z-propanol, l-methoxy-Z-propyl acetate, 
N,N-dimethylformamide, N,N-dimethylacetamide, di 
methyl sulfoxide, toluene, ethyl acetate, methyl lactate 
and ethyl lactate. 
These solvents may be used either along or as a mix 

ture of two or more of them. 
In addition to the above-described copolymers, there 

can be used polyurethane resins as the water-insoluble, 
aqueous alkaline solution-soluble high-molecular 
weight compounds having sulfonamide group which 
are suitable for use in the present invention. 
The polyurethane resins suitable for use in the present 

invention are those having a fundamental skeleton com 
posed of a reaction product between a diisocyanate 
compound and a diol compound having sulfonamide 
group where at least one H atom is attached to N atom. 

Typical examples of the diisocyanate compound 
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which can be used in the present invention include 1 
aromatic diisocyanate compounds such as 2,4-tolylene 
diisocyanate, a dimer of 2,4-tolylene diisocyanate, 2,6 
tolylene diisocyanate, p-xylylene diisocyanate, m-xyly 
lene diisocyanate, 4,4'-diphenylmethane diisocyanate, 
l,5-naphthylene diisocyanate and 3,3’-dimethylbiphe 
nyl-4,4'-diisocyanate; aliphatic ciisocyanate compounds 
such as hexamethylene diisocyanate, trimethylhex 
amethylene diisocyanate, lysine diisocyanate and dimer 
acid diisocyante; alicyclic diisocyanate compounds 
such as isophorone diisocyanate, 4,4'-methylenebis(cy 
clohexyl isocyanate), methylcyclohexane-2,4(or 2,6) 
diisocyanate and l,3-di(isocyanatomethyl) cyclohexane; 
and other diisocyanate compounds such as a reaction 
product between a diol and a diisocyanate (e.g., an 
addition product of one mol of 1,3-butylene glycol to 
two mol of tolylene diisocyanate). 
Examples of the diol compound having sulfonamide 

group where at least one H atom is attached to N atom, 
include p-(l,l-dihydroxymethylethylcarbonylamino) 
benzenesulfonamide, N-ethyl derivative of p-(l,l-dihy 
droxymethylethylcarbonylamino)benzenesulfonamide, 
N-(m-methylsulfonylaminophenyl)-2,2-dihydroxyme 
thylpropaneamide, N-(p-methylsulfonylaminophenyD 
2,2-dihydroxymethylpropaneamide, N-(m-ethylsul 
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10 
fonylaminophenyl)-2.2-dihydroxymethylpropanea 
mide, N-(p-et'hylsulfonylaminophenyl)-2,2-dihydrox' 
ymethylpropaneamide, N-(2,2-(dihydroxye 
thylaminocarbonyhethyDmethanesulfonamide, N-(2,2 
(dihydroxyethylaminocarbonyl)ethyl)benzenesulfona 
mide and N-(2,Z-(dihydroxyethylaminocarbonyl)ethyl) 
p-toluenesulfonamide. 
These diol compounds may be used either alone or as 

a mixture of two or more of them. 
Further, diol compounds having no sulfonamide 

group and optionally other substituent groups non-reac 
tive with the isocyanates can be used together with the 
above-described diol compounds. 

Typical examples of such diol compounds include 
ethylene glycol, diethylene glycol, triethylene glycol, 
tetraetylene glycol, propylen glycol, dipropylene gly 
col, polyethylene glycol, polypropylene glycol, neo 
pentyl glycol, 1,3-butyle‘ne glycol, l,6-hexanediol, 2 
butene-1,4-diol, 2,2,4-trimethyl-1,3-pentanediol, l,4-bis 
B-hydroxyethoxycyclohexane, cyclohexanedime 
thanol, tricyclodecanedimethanol, hydrogenated bis 
phenol A, hydrogenated bisphenol F, an ethylene oxide _ 
adduct of bisphenol A, a propylene oxide adduct of 
bisphenol A, an ethylen oxide adduct of bisphenol F, a 
propylen oxide adduct of bisphenol F, an ethylen oxide 
adduct of hydrogenated bisphenol A, a propylene oxide 
adduct of hydrogenated bisphenol A, hy 
droquinonedihydroxy ethyl ether, p-xylylene glycol, 
dihydroxyethyl sulfone, bis(2-hydroxyethyl)-2,4-toly 
lene dicarbamate, 2,4-tolylene-bis-(Z-hydroxyethylcar 
bamide), bis(2-hydroxyethyl)-m-xylylene dicarbamate, 
bis(2-hydroxyethyl) isophthalate, 3,5-dihydroxybenzoic 
acid, 2,2-bis(hydroxymethyl)propionic acid. 2,2-bis(2 
hydroxyethyl)propionic acid, 2,2-bis(3-hydroxy 
propyl)propionic acid, bis(hydroxymethyl)acetic acid, 
bis(4~hydroxyphenyl)acetic acid, 4,4-bis(4-hydroxy 
phenyl)pentanoic acid and tartaric acid. 
The polyurethane resin of the present invention can 

be synthesized by heating the above-described diisocya 
nate compound and the above-described diol compound 
in an aprotic solvent in the presence of a conventional 
catalyst which is active according to reactivity. The 
molar ratio of the diisocyanate compound to the diol 
compound is preferably in the range of from 0.8:1 to 
1.2:1. The ?nal resin having no terminal isocyanate 
group left in the polymer can be synthesized by treating 
the polymer with alcohols or amines, when the polymer 
has an isocynate group at its terminal, said terminal 
isocyanate group being left unreacted. 
For the purpose of the present invention, it is desir 

able that the high-molecular weight compounds of the 
present invention have a weight-average molecular 
weight of preferably 2,000 or higher, more preferably 
from 5,000 to 300,000 and a number-average molecular 
weight of preferably 1,000 or higher, more preferably 
from 2,000 to 250,000 and a polydisperse degree 
(weight-average molecular weight/number-average 
molecular weight) of preferably not lower than 1, more 
preferably from 1.1 to 10. 

Unreacted monomers may be left behind in the high 
molecular weight compounds of the present invention. 
However, it is desirable that the content of the unre 
acted monomers in the high-molecular weight com 
pounds is not more than 15% by weight. 
The high-molecular weight compounds of the pres 

ent invention may be used either alone or as a mixture of 
two or more of them. The amount of the high-molecu 
lar weight compound to be incorporated into the photo 
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sensitive composition is from about 5 to 95% by weight, 
preferably from about 10 to 85% by weight. 
As examples of the positive working photosensitive 

compounds which can be used in the present invention, 
there can be mentioned o-naphthoquinone diazide com 
pounds. - ' 

As the o-naphthoquinone diazide compounds which 
can be used in the present invention, esters derived from 
1,2-diazonaphthoquinonesulfonic acid chloride and a 
pyrogallol-aceton resin disclosed in Us. Pat. No. 
3,635,709 are preferred. Other suitable examples of o 
quinone diazide compounds include esters derived from 
l,2-diazonaphthoquinonesulfonic acid chloride and a 
phenolformaldehyde resin disclosed in US. Pat. Nos. 
3,046,120 and 3,188,210. Other useful o-naphthoquinone 
diazide compounds have been'reported in many patent 
speci?cations. For example, they are disclosed in J P-A 
47-5303, JP-A-48-63802, JP-A-48-63803, JP-A-48 
96575, JP-A-49-38701, JP-A-48-l3354, JP-B-37-18015, 
JP-B-41-l1222, JP-B-45-9610, JP-B-49-17481, US. Pat. 
Nos. 2,797,213, 3,454,400, 3,544,323, 3,573,917, 
3,674,495 and 3,785,825, U.K. Patents 1,227,602, 
1,251,345, 1,267,005, 1,329,888 and 1,330,932 and Ger 
man Patent 854,890. 

Particularly preferred o-naphthoquinone dizazide 
compounds which ‘are used in the present invention are 
compounds obtained by the reaction of a polyhydroxy 
compound having a molecular weight of not higher 
than 1,000 with 1,2-diazonaphthoquinonesulfonic acid 
chloride. Speci?c examples of such compounds include 
those disclosed in JP-A-51-139402, JP-A-58-150948, 
JP-A-58-203434, JP-A-59-165053, JP-A-60-121445, JP 
A-60~134235, JP-A-60-163043, JP-A-61-118744, JP-A 
62-10645, J P-A-62-10646, J P-A-62-153950 and J P-A-62 
178562, US. patent application Ser. No. 245,190 ?led 
Sep. 16, 1988 or European Patent Application No. 
881152508, and U.S. Pat. Nos. 3,102,809, 3,126,281, 
3,130,047, 3,148,983, 3,184,310, 3,188,210 and 4,639,406. 

In the synthesis of these o-naphthoquinone diazide 
compounds, it is preferred that 0.2 to 1.2 equivalent, 
particularly 0.3 to 1.0 equivalent of 1,2-diazonaph 
thoquinonesulfonic acid chloride per one equivalent of 
hydroxyl group in the polyhydroxy compound is re 
acted. 
The resulting o-naphthoquinone diazide compounds 

are in the form of a mixture composed of various 
amounts of compounds where the amounts of intro 
duced 1,Z-diazonaphthoquinonesulfonic ester group 
and the introduced positions thereof are different. It is 
preferred that the ratio of the compounds where all of 
hydroxyl groups are converted by 1,2-diazonaphthoqui 
nonesulfonic ester (the content of the compounds which 
are fully esteri?ed) is at least 5 mol %, particularly 20 to 
99 mol %. 
As positive working photosensitive compounds with 

out using the o-naphthoquinone diazide compound, 
polymer compounds having o-nitrocarbinol ester group 
described in, for example, J P-B-56-2696 can be used in 
the present invention. 

Further, combinations of a compound generating an 
acid by photolysis with 
—C—O-—C group or —C—O-Si group which is dis 
sociated by an acid, can be used in the present invention. 
As examples of such combinations, there can be men 

tioned the combination of a compound generating an 
acid by photolysis with an acetal or an O,N-acetal com 
pound (JP-A-48-89003), the combination thereof with 
an orthoester or amidoacetal compound (US. Pat. No. 

a compound having 
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4,101,323), the combination thereof with a polymer 
having an acetal or ketal group in its main chain (US. 
Pat. No. 4,247,611), the combination thereof with an 
enol ether compound (US. Pat. No. 4,248,957), the 
combination thereof with an N-acylimino carbon com 
pound (US. Pat. No. 4,250,247), the combination 
thereof with a'polymer having an orthoester group in its 
main chain (US. Pat. No. 4,311,782), the combination 
thereof with a silyl ester compound (US. Pat. No. 
4,752,552) and the combination thereof with a silyl ether 
compound (U.S. Pat. Nos. 4,752,552 and 4,770,977). 
The amount of the positive working photosentive 

compound (including the above combination) in the 
photosensitive composition of the present invention is 
preferably from 10 to 50% by weight, more preferably 
from 15 to 40% by weight. 

In addition to the high-molecular weight compound 
having sulfonamide group‘, the photosensitive composi 
tion of the present invention may optionally contain 
known alkali-soluble high-molecular weight com 
pounds such as a phenolformaldehyde resin, a cresol 
formaldehyde resin (e.g., a m-cresol-formaldehyde 
resin, a p-cresol-formaldehyde resin, a m~/p-mixed cre 
sol-formaldehyde resin or a phenol/cresol (m-, p- or 
m-/p-mixed) mixture-formaldehyde resin), a phenol 
modi?ed xylene resin, a poly hydroxystyrene and a 
polyhalogenated hydroxystyrene. For the purpose of 
the present invention, it is desirable that these alkali 
soluble high-molecular weight compounds have a 
weight-average molecular weight of from 500 to 20,000 
and a number-average molecular weight of from 200 to 
60,000. 
The amount of the alkali-soluble high-molecular 

weight compound to be added is not more than 70% by 
weight based on the total amount of the composition. 

Further, it is preferred from the viewpoint of an im 
provement in ink-receptivity of image that there is used 
a condensate of a phenol having an alkyl group having 
from 3 to 8 carbon atoms as a substituent group with 
fromaldehyde such as a t-butylphenol—formaldehyde 
resin or an octylphenol-formaldehyde resin disclosed in 
US. Pat. No. 4,123,279. 
A cyclic acid anhydride for increasing sensitivity, a 

printing-out agent for obtaining a visible image immedi 
ately after exposure, a dye as an image coloring agent, 
other ?ller, etc. may be added to the composition of the 
present invention. Examples of the cyclic acid anhy 
dride include phthalic anhydride, tetrahydrophthalic 
anhydride, hexahydrophthalic anhydride, 3,6-endoxy 
A4-tetrahydrophthalic anhydride, tetrachlorophthalic 
anhydride, maleic anhydride, a-phenylmaleic anhy 
dride, succinic anhydride and pyromellitic anhydride 
disclosed in US. Pat. No. 4,115,128 as well as those 
described in US. Pat. No. 4,442,195. When 1 to 15% by 
weight (based on the amount of the composition) of the 
cyclic acid anhydride is incorporated in the composi 
tion, sensitivity can be increased about three times at 
maximum. As the printing-out agent for obtaining a 
visible image immediately after exposure, there can be 
used combinations of a photosensitive compound releas 
ing an acid by exposure with an organic dye capable of 
forming a salt. Typical examples of the combinations 
include the combinations of an o-naph 
thoquinonediazido-4-sulfonic acid halogenide with a 
salt-forming organic dye disclosed in US. Pat. No. 
3,969,118 and the combinations of a trihalomethyl com 
pound with a salt~forming organic dye disclosed in 
JP-A-53-36223, US. Pat. No. 4,232,106, JP-A-60-3626, 
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JP-A'-6l-l43748, JP-A-6l-l5l644 and EP-A-262788. As 
the image coloring agent, other dyes in addition to said 
salt-forming organic dyes can be used. Dyes suitable for 
use in the present invention include oil-soluble dyes and 
basic dyes including said salt-forming organic dyes. 
Typical examples of the dyes include Oil Yellow #101, 
Oil Yellow #130, Oil Pink #312, Oil Green BG, Oil 
Blue BOS, Oil Blue #603, Oil Black BY, Oil Black BS 
and Oil Black T~505 (products of Orient Kagaku Kogyo 
KK) and Victoria Pure Blue, Crystal Violet (CI42555), 
Methyl Violet (CI42535), Rhodamine B (CI45l70B), 
Malachite Green (CIl42000) and Methylene Blue. Dyes 
described in GB-A-3l92729 are particularly preferred. 
When the photosensitive composition of the present 

invention is used for a lithographic plate, an addition of 
organic acid having 3.0 or less, preferably 1.0 or less of 
pKa value at 25° C. into the photosensitive composition 
results in an increase of deletion-speed at areas having 
unwanted images using a deletion liquid which is dis 
closed in, for example, U.S. Pat. No. 4,396,703. 
As the organic acids which can be used in the present 

invention, sulfonic acids, sul?nic acids, alkylsulfates, 
phosphonic acids, and phosphinic acids are preferred. 
Of them, sulfonic acids and sul?nic acids are more pre 
ferred. 

Typical examples of the organic acids include naph 
thalene-Z-sulfonic acid, naphthalene-l-sulfonic acid, 
p-toluenesulfonic acid, dodecylbenzenesulfonic acid, 
mesitylenesulfonic acid, methanesulfonic acid, ethane 
sulfonic acid, benzenesulfonic acid, m-benzene-disul 
fonic acid, cyclohexysulfamic acid, p-toluidine-2~sul 
fonic acid, pyridine-3-sulfonic acid, phenyl-J-acid, p 
toluenesulfmic acid, benzylsul?nic acid. methanesul 
?nic acid, phenylphosphonic acid, methylphosphonic 
acid, chloromethylphosphonic acid, dimethylphos 
phinic acid, diphenylphosphate, diphenyl phosphite, 
ethyl sulfate, etc. In addition, carboxylic acids and phe 
nols having small pKa value, such as tri?uoroacetic 
acid, trichloroacetic acid, 2,6-dichlorobenzoic acid, 
picric acid, etc. can be used in the present invention. 
The organic acid used in the present invention may 

have two or more functional groups providing acidic 
property per molecule, as long as the organic acid con 
tains at least one functional group having 3 or less of 
pKa value in a molecule. Examples of the organic acids 
are shown below. 

H035©0H /@ COOH 
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‘ NHCOCH; 
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-continued 

N(CH2P03H:): 

PC3113 

PO3H3 
COOH 

The organic acids used in the present invention in 
clude also a compound which is not an organic acid 
before being incorporated into the photosensitive solu 
tion, but is decomposed in a photosensitive solution 
comprising a photosensitive composition dissolved in an 
organic solvent after being incorporated into the photo 
sensitive solution, with a high decomposition speed, 
preferably 50% or more of decomposition ratio in 24 
hours, to form an organic acid. As the organic acids, 
sulfonyl halide, sulfonate, etc. are preferably used. Ex 
amples of the organic acids are illustrated below. 

502C] ('2') 
¢N2 

503C] 

0 
II 
C 
\ 
N-OSCbCl CH3 SO3Cl 

/ 
C 
ll 
0 

0 
II V 

¢M 
CH3 SOgBr 

COCH3 

so1-o—:\' 

cocn; 

Sulfonyl halides described above are decomposed 
acceleratingly by using a protic polar solvent such as 
N,N-dimethylformamide, dimethylsulfoxide, N-methyl 
pyrrolidone, N,N-dimethylacetamide, etc. as a part of 
coating solvent to form a sulfonic acid. Therefore, in 
many cases, sulfonic halides act in the same manner as 
sulfonic acid. 
The amount of the organic acid used in the present 

invention is preferably from 0.05 to 5 wt %, more pref 
erably from 0.2 to 2 wt % based on the whole photosen 
sitive composition, and the mixture of organic acids 
may be used. 
The composition of the present invention is dissolved 

in an appropriate solvent capable of dissolving the 
above-described ingredients and the resulting solution is 
coated on a support. Typical examples of the solvent 
include ethylene dichloride, cyclohexanone, methyl 
ethyl ketone, ethylene glycol monomethyl ether, ethyl 
ene glycol monoethyl ether, 2-methoxyethyl acetate, 
l-methoxy-Z-propanol, l-methoxy-Z-propyl acetate, 
toluene, ethyl acetate, methyl lactate, ethyl lactate, 
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dimethyl sulfoxide, dimethylacetamide, dirnethylforrn 
amide, water, N-methyl-pyrrolidone, tetrahydrofurfu 
ryl alcohol, acetone, diacetone aclohol, methanol, etha 

' no], isopropanol and diethylene glycol dimethyl ether. 
These solvents may be used either alone or as a mixture 
of two or more of them. The concentration, on a solid 
basis, of the composition is from 2 to 50% by weight. 
The amount to be coated varies depending on the use of 
the composition, but is preferably from 0.5 to 3.0 g/m2 
on a solid basis, with regard to photosensitive litho 
graphic plates. With a decrease in the amount to be 
coated,'photosensitivity is increased, but the physical 
properties of photosensitive ?lms are lowered. 

In order to improve coatability, a surfactant such as a 
?uorine-containing surfactant disclosed in EP-A 
230995 may be added to the composition of the present 
invention. The amount of the surfactant to be added is 
preferably from 0.01 to 1% by weight, more preferably 
from 0.05 to 0.5% by weight based on the total amount 
of the photosensitive composition. 
When lithographic plates are prepared by using the 

photosensitive composition of the present invention, 
aluminum sheet is preferred as a support. As the alumi 
num sheet, any of pure aluminum sheet and aluminum 
alloy sheet can be used. As the aluminum alloy, various 
alloys such as alloys of aluminum with silicon, copper, 
manganese, magnesium, chromium, zinc, lead, bismuth. 
nickel, etc. can be used. These composition may contain 
neglectable amounts of impurities in addition to some 
iron and titanium. 

If desired, the surface of the aluminum sheet may be 
treated. For example, the surface treatment is prefera 
bly conducted by graining treatment, immersion treat 
ment in an aqueous solution of sodium silicate, potas-v 
sium fluorozirconate, a phosphate or the like or anodic 
oxidation treatment. Preferred examples of the alumi 
num sheet include the aluminum sheet obtained by 
graining an aluminum sheet and then immersing it in an 
aqueous solution of sodium slicate according to the 
method described in British Patent 851,819 and the 
aluminum sheet obtained by treating an aluminum sheet 
by anodic oxidation and then immersing it in an aqueous 
solution of an alkali metal silicate as described in U.S. 
Pat. No. 3,181,461. The anodic oxidation treatment is 
carried out by using the aluminum sheet as an anode and 
allowing electric current to ?ow therethrough in an 
electrolytic solution composed of one or a combination 
of two or more of aqueous solutions or non-aqueous 
solutions of inorganic acids such as phosphoric acid, 
chromic acid, sulfuric acid, boric acid, etc., or organic 
acids such as oxalic acid, sulfamic acid, etc. or salts 
thereof. 

Silicate electrodeposition disclosed in U.S. Pat. No. 
3,658,662 can be effectively used. 
These hydrophilization treatments is made for the 

purpose of preventing the undesirable reactions of. the 
support with the photosensitive composition provided 
thereon from taking place and of improving the adhe 
sion of the support to the photosensitive layer in addi 
tion to make the surface of the support hydrophilic. 

If desired, pretreatments from removing rolling mill 
oil from the surface of the support and cleaning the 
surface thereof may be conducted prior to graining of 
the aluminum sheet. For the former, solvents such as 
trichloroethylene, surfactants, etc. are used, while for 
the latter, there are widly carried out methods wherein 
alkali etching agents such as sodium hydroxide, potas 
sium hydroxide, etc. are used. 
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As the graining method, any of mechanical. chemical 
and electrochemical methods is effective. Examples of 
the mechanical method include ball polishing method, 
blast polishing method and brush polishing method 
wherein the surface of the support is rubbed with an 
aqueous slurry of an abrasive such as pumice by using a 
nylon brush, etc. As the chemical method, there is pre 
ferred a method described in U.S. Pat. No. 4,201,836 
wherein the support is immersed in a saturated aqueous 
solution of aluminum salt of a mineral acid. As the elec 
trochemical method, there is preferred a method 
wherein'AC electrolysis is carried out in an acidic elec 
trolytic solution such as hydrochloric acid, nitric acid 
or a mixture thereof. Among these roughening meth 
ods, there is particularly preferred a roughening 
method composed of a combination of mechanical 
roughening with electrochemical roughening as dis 
closed in U.S. Pat. No. 4,476,006, because adhesion of 
fat-sensitive image to the support is ?rmly made. 

It is desirable that the above-described sand dressing 
methods are conducted to such an extent that center 
line surface roughness (Ha) on the surface of the alumi 
num sheet becomes 0.3 to 1.0u. 
The thus grained aluminum sheet may be optionally 

washed with water or chemically etched. 
The etching solution is_ generally chosen from among 

aqueous solutions of acids or bases capable of dissolving 
aluminum. However, etching agents must be those 
which can form a ?lm on the etched surface, said ?lm 
being composed of a component which originates from 
the etching solution and is different aluminum. 

Preferred examples of the etching agents include 
basic materials such as sodium hydroxide, potassium 
hydroxide, trisodium phosphate, disodium hydrogen~ 
phosphate, tripotassium phosphate, dipotassium hy 
drogenphosphate, etc.; and acidic materials such as 
sulfuric acid, persulfuric acid, phosphoric acid, hydro 
chloric acid and salts thereof. However, salts of metals 
having an ionization tendency smaller than that of alu 
minum are not preferred, because undesirable ?lm is 
formed on the surface to be etched. For example, zinc, 
chromium, cobalt, nickel and copper salts are not pre 
ferred. 

It is most preferred that the concentrations and tem 
peratures of these etching agents are set so that alumi 
num or its alloy is etched at a solution velocity of 0.3 to 
40 g/m2 per minute of immersion time. However, set 
ting may be made so as to give lower or higher solution 
velocity. - 

The etching is conducted, for example, by immersing 
the aluminum sheet in the etching solution or coating it 
with the etching solution. It is preferred that the alumi 
num sheet is treated to such an extent that the etched 
rate is in the range of 0.5 to 10 g/m2. 
As the etching agent, aqueous solutions of bases are 

preferred, because their etching velocity is high. How 
ever, since smut is formed, a desmut treatment is usually 
carried. An acid such as nitric acid, sulfuric acid, pho 
phoric acid, chromic acid, hydrofluoric acid or boro 
fluoric acid is used for the desmut treatment. 

If desired, the etched aluminum sheet is washed with 
water and anodized. The anodic oxidation can be car 
ried out by any of conventional processes. In one em 
bodiment, an anodized ?lm can be formed on the sur 
face of the aluminum sheet by allowing direct current 
or alternating current to ?ow through the aluminum 
sheet in an aqueous solution or non-aqueous solution of 
sulfuric acid, phosphoric acid, chromic acid, oxalic 
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acid, sulfamic acid, benzenesulfonic acid or the like or a 
mixture of two or more of them. 
The treating conditions of the anodic oxidation vary 

depending on electrolytic solutions to be used and can 
not be generally determined. However, the anodizing 
conditions are usually such that the concentration of the 
electrolytic solution is in the range of l to 80% by 
weight, the temperature of the solution is from 5° to 70° 
C., current density is from 0.5 to 60 A/dmz, voltage is 
from 1 to 100 V and electrolytic time is from 30 seconds 
to 50 minutes. 
Among the anodic oxidation treatments, there are 

preferred a process wherein anodic oxidation is con 
ducted with a high current density in sulfuric acid as 
disclosed in UK. Patent 1,412,768, a process wherein 
the anodic oxidation is conducted in low-concentration 
sulfuric acid as described in U.S. Pat. No. 4,211,619 and 
a process wherein the anodic oxidation is conducted by 
using phosphoric acid as an electrolytic bath as de 
scribed in U.S. Pat. No. 3,511,661. 

If desired, the thus-roughed, anodized aluminum 
sheet may be hydrophilized. Preferred examples of the 
hydrophilizing treatment are a method using an aqueous 
solution of an alkali metal silicate such as sodium silicate 
disclosed in U.S. Pat. Nos. 2,714,066 and 3,181,461, a 
method using potassium fluorozirconate disclosed in 
JP—B-36~22063 and a method using polyvinylsulfonic 
acid disclosed in U.S. Pat. No. 4,153,461. 
An undercoating layer composed of a water-soluble 

compound can be provided on the surface of the alumi 
num sheet which has been roughened, anodized and 
optionally hydrophilized. Examples of the water-solu 
ble compound include combinations of a water-soluble 
metal salt with hydrophilic cellulose (e.g., a combina 
tion of zinc chloride with carboxymethyl cellulose, a 
combination of magnesium chloride with hydroxyethyl 
cellulose) disclosed in U.S. Pat. No. 3,860,426, poly 
acrylarnide disclosed in U.S. Pat. No. 3,511,661, polyvi 
nylphosphonic acid disclosed in U.S. Pat. No. 
4,153,461, amino acids and salts thereof (e.g., alkali 
metal salts such as Na salt and K salt, ammonium salt, 
hydrochloride, oxalate, acetate, phosphate, etc.) dis 
closed in U.S. Pat. No. 4,801,527 and amines having 
hydroxyl group and salts thereof (e.g., hydrochloride, 
oxalate, phosphate, etc.) disclosed in U.S. Pat. No. 
4,801,527. Among them, amino acids and salts thereof, 
amines having hydroxyl group and salts thereof are 
particularly preferred. It is preferred that the under 
coating layer composed of the water-soluble compound 
is provided in the range of from 1 mg/m2 to 80 mg/m2 
on a solid basis. 

Suitable developing solutions for the photosensitive 
compositions of the present invention include aqueous 
solutions of inorganic alkaline agents such as sodium 
silicate, potassium silicate, sodium hydroxide, potassium 
hydroxide, lithium hydroxide, sodium tertiary phos 
phate, sodium secondary phosphate, ammonium ter 
tiary phosphate, ammonium secondary phosphate, so 
'dium metasilicate, sodium bicarbonate and ammonia 
water. Such developing solutions are added in such an 
amount as to give a concentration of 0.1 to 10% by 
weight, preferably 0.5 to 5% by weight. 

. If desired, a surfactant or an organic solvent such as 
an alcohol may be added to said aqueous alkaline solu 
tion. Detailed compositions of the developing solutions 
appear in U.S. Pat. Nos. 4,259,434; 4,469,776; 4,606,995 
and 4,452,880. 
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18 
Examples of light sources to be used for exposure 

include carbon are lamp, mercury vapor lamp, xenon 
lamp, tungsten lamp, metal halide lamp, etc. 
The photosensitive compositions of the present in 

vention are excellent in coatability when coated on the 
support and are excellent in developability when ex 
posed area is developed by using the aqueous alkaline 
developing solution after coating, drying and image 
exposure. The resulting relief image has good wear 
resistance and good adhesion to the support. When they 
are used as printing plates, man'y sheets of prints of good 
quality can be obtained. 
Many sheets of prints of good quality can also be 

obtained even when printing is made by using UV ink. 
The present invention is now illustrated in more de 

tail by reference to the following examples and synthe 
sis examples which, however, are not to be construed as 
limiting the present invention in any way. 

SYNTHESIS EXAMPLE 1 

170.2 g (1.0 mole) of p-aminobenzenesulfonamide and 
700 ml of tetrahydrofuran were placed in one liter 
three-necked ?ask equipped with a stirrer, a cooling 
coil and a dropping funnel and stirred in an ice-water 
bath. 52.3 g (0.5 mole) of methacrylic acid chloride was 
added dropwise from the dropping funnel to the mix 
ture over a period of about one hour. After the comple 
tion of dropping, the ice-water bath was removed and 
the mixture was stirred at room temperature for 30 
minutes and then stirred further for one hour while 
heating it in an oil bath at 60° C. After the completion of 
the reaction, the reaction mixture was introduced into 3 
1 of water with stirring, stirredfor 30 minutes and ill 
tered to obtain N-(p-aminosulfonylphenyl)methacryla 
mide as a white solid. The white solid was puri?ed by 
recrystallizing it from a mixed solvent of water-acetone 
(yield: 39.3 g). 

9.72 g (0.0408 mole) of the thus-obtained~ N-(p 
aminosulfonylphenyl)methacrylamide, 7.93 g (0.0792 
mole) of methyl methacrylate and 50 ml of N,N-dime 
thylformamide were placed in a 200 ml three-necked 
?ask equipped with a stirrer and a cooling coil and 
stirred while heating them in a water bath at 64° C. 
0.246 g of a,a'-azobisisobutyronitrile was‘ added to the 
mixture and the resulting mixture was stirred in a nitro 
gen atmosphere for ?ve hours while keeping the tem 
perature at 64° C. After the completion of the reaction, 
the reaction mixture was introduced into 2 l of water 
with stirring and then stirred for 30 minutes. The prod 
uct was recovered by ?ltration and dried to obtain 16 g 
of a white solid. The molecular weight of the white 
solid was measured by gel permeation chromatography. 
The product (the high-molecular compound (a) of the 
present invention) was found to have a weight-average 
molecular weight of 49,000 (in terms of polystyrene). 

SYNTHESIS EXAMPLE 2 . 

31.0 g (0.36 mole) of methacrylic acid, 39.1 g (0.36 
mole) of ethyl chloroformate and 200 ml of acetonitrile 
were placed in a 500 ml three-necked flask equipped 
with a stirrer, a cooling coil and a dropping funnel and 
stirred in an ice-water bath. 36.4 g (0.36 mole) of trieth 
ylamine was added dropwise from the dropping funnel 
to the mixture over a period of about one hour. After 
the completion of dropping, the ice-water bath was 
removed and the mixture was stirred at room tempera 
ture for 30 minutes and placed in an oil bath. 
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51.7 g (0.30 mole) of p-aminobenzenesulfonamide was 
added to the reaction mixture and the resulting mixture 
was stirred for one hour while heating it in the oil bath 
at 70° C. After the completion of the reaction, the reac 
tion mixture was poured into one liter of water. with 
stirring and_then stirred for 30 minutes. The resulting 
solid was recovered by ?ltration and slurried‘in 500 ml 
of water. The slurry was ?ltered and the product was 
dried to give N-(p-aminosulfonylphenyl)methacryla 
mide as a white solid (yield: 46.9 g). 

4.61 g (0.0192 mole) of N-(p-aminosulfonylphenyl) 
10 

20 
measured by gel permeation chromatography. The 
product (the high-molecular compound (b) of the pres 
ent invention) was found to have a weight-average 
molecular weight of 53,000 (in terms of polystyrene). 

SYNTHESIS EXAMPLES 3 TO 5 

In the same wayas in ‘Synthesis Example 1 or 2, 
high-molecular compounds (c) to (e) given in Table 1 
were synthesized. These ‘high-molecular compounds 
were found to have a weight-average molecular weight 
of 9,000 to 80,000 (in terms of polystyrene). 

. TABLE 1 

High-molecular‘ Molar ratio 
compound of of structural 
invention Structural unit units 

(a) CH3 CH3 34:66 

-'(CHZ_C)- ' _(CH2_C)— 

‘ CONHQSOZNHZ COOCH3 
(b) cu; cu; _(CHZ_CH)_ 32:43:25 

_(CH3-C)— ' -(CH3_C)— (‘:N 

CONH-Q’SOZNHZ COOCl-lgCl-l; 
(0) CH3. ' CH3 CH3 30:67:} 

-(CH;-é)— —(CH3-C)— -(CH3—C)— 
CONH‘QYSOgNH; COOCHQCH; COOH 

(d) CH3 CH3 _(¢'H2_CH,_ 27.41.32 

—<<:H:—-<‘:)— ' ' ' p; —(CH:—c>— éN ' 

COIN-IQ COOCH3 
. ' SOghiHg 

(e) cu; cn; 43157 

'-(CH3-C)— —(CH3-C)"' 
CONH COUCH; K? 

'methacrylamide, 2.94 g (0.0258 mole) of ethyl methac 
rylate, 0.80 g_(0.0l5 mole) of acrylonitrile and 20 g of 
N,N-dimethylacetamide were placed in a 200 m1 three 
necked ?ask equipped with a stirrer, a cooling coil and 
a dropping funnel and stirred while heating it in a water 
bath at 65° C. 0.15 g of V-65 (a product of Wako 
Junyaku Co; 2,2’-azobis(2,4-dimethylvaleronitrile)) was 
added to the mixture and the resulting mixture was 
stirred in a nitrogen atmosphere for two hours while 
keeping the temperature at 65° C. A mixture consisting 
of 4.61 g of N-(p-aminosulfonylphenyl)methacryamide, 
2.94 g of ethyl methacrylate, 0.80 g of acrylonitrile, 
N,N-dimethylacetamide and 0.15 g of V-65 was added 
dropwise from the dropping funnel to the above reac 
tion mixture over a period of two hours. After the com 
pletion of dropping, the mixture was stirred at 65° C. for 
additional two hours. After the completion of the reac 
tion, 40 g of methanol was added thereto to cool it and 
introduced into 2 l of water with stirring. After the 
mixture was stirred for 30 minutes, the product was 
recovered by filtration and dried to give 15 g of a white 
solid. The molecular weight of the white solid was 

SOgNHCHgCH; 

50 

60 

65 

SYNTHESIS EXAMPLE 6 
40 g (0.298 mole) of 2,Z-dihydroxymethylpropionic 

acid and 100 ml of acetic anhydride were placed in a 500 
m1 three-necked ?ask equipped with a stirrer, a cooling 
coil and a dropping funnel and stirred in an ice-water 
bath. 100 ml of pyridine was added dropwise from the 
dropping funnel to the mixture over a period of about 
30 minutes. After the completion of the addition, the 
ice-water bath was removed and the mixture was stirred 
while heating it in an oil bath at 60° C. After the com 
pletion of the reaction, hydrochloric acid was added to 
acidify the mixture. Extraction with chloroform was 
conducted by using a separatory funnel. The chloro 
form layer was washed with water and dehydrated over 
anhydrous sodium sulfate. The solvent was distilled off 
from the chloroform solution under vacuum to give 57 
g of 2,2-diacetoxymethylpropionic acid as a white solid. 

30 g (0.137 mole) of 2,Z-diacetoxymethylpropionic 
acid and 20 ml of thionyl chloride were put into a 300 



5,141,838 
21 

ml three-necked flask equipped with a stirrer, a cooling 
coil and a dropping funnel and stirred for two hours 
while heating them at 80° C. 

After the completion of the reaction, unreacted thio 
nyl chloride was thoroughly removed by distilling off it 
under reduced pressure. The resulting reaction product 
was sufficiently cooled in an ice-water bath. A mixture 
of 46.6 g (0.274 mole) of p-aminobenzenesulfonamide 
and 150 ml of tetrahydrofuran was added dropwise 
from the dropping funnel to the reaction produce over 
a period of about one hour. After the completion of the 
addition, the mixture was stirred for two hours while 
heating it in an oil bath at 60° C. After the completion of 
the reaction, the reaction mixture was introduced into 2 
l of water with stirring and then stirred for 30 minutes. 
The mixture was then ?ltered to obtain p-(l,l-diacetox 
ymethylethylcarbonylamino)-benzene sulfonamide as a 
white solid. The white solid was recrystallized from 
ethanol to purify it (yield: 26 g). 

22 g (0.06 mole) of p-(l,l-diacetoxymethylethylcar 
bonylamino) benzenesulfonamide, 4.8 g (0.12 mole) of 
sodium hydroxide, 50 ml of ethanol and 50 ml of water 
were placed in a 300 ml three-necked flask equipped 
with a stirrer and a cooling coil and heated to re?ux for 
two hours. The reaction mixture was introduced into 
one liter of water with stirring and then stirred for 30 
minutes. The formed p-(l,l-dihydroxymethylethylcar 
bonylamino) benzenesulfonamide as a white solid was 
recovered by ?ltration. The white solid was recrystal 
lized form ethanol to purify it (yield: 11 g). 

5.73 g (0.02 mole) of p-(l,l-dihydroxymethylethyl-. 
carbonylamino) benzenesulfonamide, 5.26 g (0.021 
mole) of 4,4'-diphenylmethane diisocyanate and 18 g of 
N,N-dimethylacetamide were placed in a 100 ml three 
necked flask equipped with a stirrer and a cooling coil 
and stirred for two hours while heating them at 100° C. 
After the completion of the reaction, the reaction mix 
ture was introduced into 500 ml of water with stirring 
and then stirred for 30 minutes. The precipitate was 
recovered by ?ltration and dried to give 10 g of a white 
solid. The molecular weight of the white solid was 
measured by means of gel permeation chromatography. 
The product (the high-molecular compound (f) of the 
present invention) was found to have a weight-average 
molecular weight of 32000 (in terms of polystyrene). _ 

EXAMPLES l TO 6 AND COMPARATIVE 
EXAMPLE 1 

The surface of an aluminum sheet was grained by 
using a nylon brush and an aqueous suspension of pum 
ice stone having a particle size of 400 mesh and thor 
oughly washed with water. The aluminum sheet was 
etched by immersing it in a 10% sodium hydroxide at 
70° C. for 60 seconds, washed with running water, neu 
tralized and washed with 20% HNO3 and then washed 
with water. The resulting aluminum sheet was sub 
jected to an electrolytic roughening treatment with 
quality of electricity an anode of 160 coulomb/dm2 in 
an aqueous solution of 1% nitric acid by using sine wave 
alternating current under condition of VA = 12.7 V. The 
surface roughness was measured and found to have a 
roughness (Ra) of 0.6g. The aluminum sheet was then 
subjected to desmut treatment at 55° C. for two minutes 
by immersing it in an aqueous solution of 30% H3804. 
The resulting aluminum sheet was then anodized at a 
current density of 2 A/dm2 in an aqueous solution of 
20% H2504 to give a film of 2.7 g/m2 in thickness. 
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The following ?ve photosensitive solutions [A]-l to 

[A]-5 with variation in the kinds of the high-molecular 
compounds of the present invention in the photosensi 
tive solutions [A] were prepared. Further, the following 
photosensitive solution (B) was prepared by using the 
high-molecular compound (f) of the present invention. 
The anodized aluminum sheet was coated with each of 
these photosensitive solutions and then dried at 100° C. 
for two minutes to prepare each of photosensitive litho 
graphic plates [A]-l to [A]-5 and [B]. The coating 
weight was 2.5 g/m2 on a dry basis. 
The high-molecular compounds of the present inven 

tion, which were used in the photosensitive solutions 
[A]-l to [A]-5, were given in Table 2. 

Photosensitive solution A] 
Ester of naphthoquinone-l,Z-diazide- 0.45 g 
S-sulfonyl chloride with pyrogallol 
acetone resin (described in Example 1 
of US. Pat. 3.635.709) 
High-molecular compound of the 1.10 g 
present invention (Table 2) 
2-(p-Methoxyphenyl)~4.6-bis 0.02 g 
(trichloromethyl)-s-triazine 
Oil Blue #603 (a product of 0.01 g 
Orient Kagaku Kogyo KK) 
Methyl ethyl ketone 10 g 
Mthyl cellosolve 10 g 
Photosensitive solution B] 
Ester of naphthoquinone l.2-diazide~ 0.45 g 
?-sulfonyl chloride with pyrogallol 
acetone resin (described in Example 1 
of U.S. Pat. 3.635.709) 
High-molecular compound (1) of 0.5 g 
present invention (Table 2) 
Cresol formaldehyde novolak resin 0.6 g 
Z-(p-Methoxyphenyl)-4.6-bis (tri- 0.02 g 
chloromethyD-s-triazine 
Oil Blue #603 (a product of 0.01 g 
Orient Kagaku Kogyo KK) 
Ethylene chloride 10 g 
Methyl cellosolve 10 g 

As comparative Example, the aluminum sheet was 
coated with the photosensitive solution (C) in the same 
way as in the Photosensitive solutions [A] and [B] to 
prepared a photosensitive lithographic plate [C]. The 
coating weight was 2.5 g/m2 on a dry basis. 

Photosensitive solution [C 
Ester of naphthoquinone-l.Z-diazide- 0.45 g 
5-sulfonyl chloride with pyrogallol 
acetone resin (described in Example 1 
of US. Pat. 3,635,709) 
Cresol-formaldehyde novolak resin 1.10 g 
Z-(p-MethoxyphenyI)-4.6-bis (tri- 0.02 g 
chloromethyl)-s-triazine 
Oil Blue #603 (a product of 0.01 g 
Orient Kagaku Kogyo KK) 
Ethylene chloride 10 g 
Methyl cellosolv'e 10 g 

A positive transparent original image of line drawing 
and halftone image was closely contact with the surface 
of the photosensitive layer to each of the photosensitive 
lithographic plates [A]-l to [A]~5, [B] and [C] and expo 
sure was conducted at a distance of 70 cm by using 30 
ampere carbon arc lamp. 
The exposed photosensitive lithographic plates [A]-l 

to [A]—5, [B] and [C] were developed by immersing 
them in a 8-fold diluted aqueous solution of DP-4 
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(Trade name, manufactured by Fuji Photo Film Co., 
Ltd.) at 25° C. for 60 seconds. 

Printing was made on the best quality paper by using 
the resulting lithographic plates [A]-1 to [A]-5, [B] and 

24 
coated with each of them in the same way as in [D]-] to 
[D]-3 to prepare photosensitive lithographic plates [E] 
and [F]. 
The coating weight was 2.5 g/m2 on a dry basis. 

[C], commercially available normal ink and UV ink on 5 . f h . 
KOR type printer (manufactured by Heidelberg). The . The hllgh'molecular compounds 0 t e Plesem ‘mien 
number of ?nally sheets of paper primed by the litho_ tton, which were used for the photosensitive solutlorts 
graphic plates [A]~l to [A]-5, [B] and [C] was examined. lDl'l to [D]'3 and [E], are Ewen "1 Table 3 
The results are shown in Table 2. ' 

TABLE 2 1O Photosensitive solution [D] 

The number The number Ester of 2.3,4-trihydroxybenzophenone with 0.45 g 

Lithofa hic Hi h molecu] r 02112353“ 0:32;“ :7“ naphthoquinone-l,Z-diazide-S-sulfonyl chloride 
' a CT - - 

plate (ExpNo) corgnpound used gy normlztllink 5y UV iitkp gicgi'izsiszzygzxrgngg$2112;) 0.77 g 
[All Compound (a) of 60900 30,000 15 present invention (Table 3) 
Ex-l lheinvemion Cresol (m-isomer 60%. o-ison-ter 40%» 0.33 g 

xxx/222$? of 65000 35000 formaldehyde resin (weight-average 
[A]-3 compound (c) of 55.000 25,000 a "mlmlar weigh“ ‘900) _ ~ 
EX 3 ‘he invention Z-(p-Methoxyphenyl)e4,6-bts 0.02 g 

[A]-4 compound (b) of 65.000 40,000 20 itrichloromethyl)-s-triazine 
EX, 4 the invention Naphthoqutnone-1.2-dtaztde-4- 0.01 g 
[A]-5 compound (e) of 60,000 35,000 sulfonyl chloride 
EX- 5 the invention Victoria Pure Blue BOl-l (a product or 0.015 g 
[a] comPouncl (f) of 701000 40900 Hodogaya Kagaku KK) 

Elhc'lb lclzzsgllltennon 50 000 8 000 Megafac F-l77 (?uorine-containing 0.004 g 
camp‘ Ex’ 1 formaldehyde ' ’ 25 surfactant, a product of Dainippon Ink 

novolak re'sin 8: Chemical lnc.) 
Dimethylformamide 4 g 
l~Methoxy~2~propanol 9 g 

It is apparent from the Table 2 that the lithographic Methyl ethyl ketone 7 g 
plates [A]-l to [A]-5 and [B] (Examples 1 to 6) obtained Photosensitive solution [E 
by using the high-molecular compounds of the present 30 Ester or 3,3,3'.3'-tetramethyl-l.l'-spiro- 0.45 g 
invention are very superior to the plate [C] of Compara- biindane-5.o.7,5',6'.7’-hexol with 
tive Example in the number of sheets of printed paper as naphlhoqui?o?e-ll-dialide-5-sulfonyl Chloride 
well as printing durability even when any of normal ink (Plmmsensmve subslaf‘ce (a) °f Example 1 of 
and UV ink is used. Japanese Patent Application 

35 No. 02233292) 
EXAMPLES 7 TO 10 AND COMPARATIVE High-molecular Compound of the 0-77 2 

EXAMPLE 2 present invention (Table 3) ' 
Cresol (m-isomer 60%. o-isomer 40172} 0.33 g 

The surface of an aluminum sheet of 0.24 mm in formaldehyde resin (weight-average 
thickness was grained by using a nylon brush and an molecular weight: 4,000) 
aqueous suspension of pumice stone having a particle ‘50 Z-(P-M?hOXYPhEHyIl-4-6-bis 002 a 
size of 400 mesh and thoroughly washed with water to "fichlomm?ht'll's-"iallne 
prepare a substrate [1]. The substrate [I] was etched by vlc‘mia Pure Blue BO“ (dye manufacmed 
immersing it in a 10% sodium hydroxide solution at 70° H°d°gaya Kigali“ Ki‘) . 4 
C., washed with running water, neutralized and washed Megafac F4 7 muonneicoil'émmg _ 0004 g 

. . . surfactant, a product of Dainippon lnk 
with 20% HN03 and washed with water. The resulting 45 8, Chemical he) 
substrate was subjected to an electrolytic roughening Dimahy] Sun-oxide 5 g 
treatment with quantity of electricity of 400 cou- Methyl lactate g g 
lomb/dm2 in an aqueous solution of 0.7% nitric acid by Methyl ethyl ketone 7 g 
using sine wave alternating current under condition of 
12.7 V, and then washed with water to prepare a sub- 50 . 

straw [II]- Photosensitive Solution [F] 
The substrate [II] was treated to such an extent that . . . . 

the dissolved amount of the surface thereof in an aque photosensitive §°hm°n wherem 1'1 g of a Cr 6591 
ous solution of 10% sodium hydroxide reaches 0.9 (m'lsomer 60%’ o‘lsomer 40%)'f°rmaldehyde “351" 
g/m2. The substrate was washed with water,vsubjected 55 (Weight-average molecular Weight 4,000) was used in 
to a desmut treatment by neutralizing it with a 20% place of the high-molecular compound of the present 
nitric acid solution and washing it and then anodized in invention in the photosensitive solution (D). 
anaqueous solution of 18% sulfuric acid so as to give an The evaluation of photosensitive lithographic p1ates 
Oxide ?lm 0‘: 3 g/m2-_ _ [D]-1 to [D]-3, [E] and [F] was made in the same way as 
The resultmg ahlnlmum Sh?“ was coated wnh eafzh 60 in Examples 1 to 6 and Comparative Example 1. The 

of three photosensitive solutions [D]-l to [D]-3 with - 
. . . . . results are shown tn Table 3. 

variation tn kinds of the high-molecular compounds of I . f T b1 3 th t h l. h h. 
the present invention in the following photosensitive t is apparent mm a e a t e ‘t Ograp 16 
solution [D]. The coated sheet was dried at 100° C. for plates [DH ‘to [D13 _and [E] (Examples 7 to 10) 0b’ 
two minutes and photosensitive lithographic plates 65 tamed by “5mg the h‘gh'molecular compounds of the 
[D]-l to [D]-3 were prepared. 

Further, the following photosensitive solutions [E] 
and [F] were prepared and the aluminum sheet was 

present invention are very superior to the plate [F] of 
Comparative Example in printing durability, even when 
any of normal ink and UV ink. 
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TABLE 3 TABLE 4-continued 
The number The number High- pKa of 

Lithographic of sheets of of sheets of molecular Organic ‘ Organic Deletion 
plate High~molecular primed paper printed paper Example Compound Acid Acid Speed 

(Example No.) compound used by normal ink by UV ink 22 d Melhane_ 1.0 or 10 Sec 

lD]-l compound (b) of 65.000 33.000 sulfonic less 
EX. 7 the invention Acid 
[Dl-Z compound (d) of 65.000 38.000 23 d — — 2 min 
EX. 8 the invention _ 24 e Mesitylene- 1.0 or 10 sec 

[D]-3 compound (0 of 70.000 38.000 sulfonic less 
EX. 9 the invention 10 Acid 
[E] compound (b) of 65.000 33,000 25 e p-Hydroxy~ 1.0 or 15 sec 

EX. 10 the invention benzene- less 
[F] cresol- 50,000 8,000 sulfonic 

Comp. Ex. 2 formaldehyde acid 
resin 26 e — -— 2 min 

15 15 sec 

EXAMPLES 11 TO 26 

Photosensitive lithographic plates were prepared in 
the same manner as in Example 7, except for using the 
high-molecular compounds shown in Table 4, and using 
a photosensitive solution containing 0.007 g of organic 
acids having different pKa values. 
A positive transparent original image of line drawing 

and halftone image was closely contact with the surface 
of the photosensitive layer to each of the photosensitive 
lithographic plates and exposure was conducted at a 
distance of 1 m by using 2 Kw metal halide lamp. 
The exposed photosensitive lithographic plates were 

developed by immersing them in an 8-fold diluted aque 
ous solution of DP~4 (Trade name, manufactured by 
Fuji Photo Film Co., Ltd.) at 25° C. for 60 seconds. 
A deletion-speed of the lithographic plates thus ob 

tained was measured as is shown below. 
A deletion liquid disclosed in Example 7 of US. Pat. 

No. 4,396,703 was coated on images and a coating time 
sufficient to have no stain on images when the litho 
graphic plate was subjected to printing was measured. 
The coating time means a time after coating of the dele 
tion liquid on images until a completion of washing-out 
the deletion liquid by water. 
As is apparent from the results of Table 4, a deletion 

speed becomes higher when an organic acid having 3 or 
less of pKa value was used. 

TABLE 4 

High pKa of 
molecular Organic Organic Deletion 

Example Compound Acid Acid Speed 

ll a Naphthalene- 1.0 or 10 sec 
2-sulfonic less 

Acid 
12 a Diphenyl 1.0 or 15 sec 

Phosphate less 
13 a Picirc 0.7 l5 sec 

Acid 
14 a Benzoid 4.2 2 min 

Acid 
15 a Adipic 4.4 2 min 

Acid 
lo a — l — 2 min 

17 b p-toluene- 1.0 or 10 sec 
sulfonic less 
Acid 

18 b — -— 3 min 

19 c Phenyl~ 2.0 20 sec 
Phosphonous 

Acid 
20 c Naphthalene- 1.0 or 10 sec 

l-sulfonic less 
Acid 

21 c — — 1 min 

40 sec 

20 
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While the invention has been described in detail and 
with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes 
and modifications can be made therein without depart 
ing from the spirit and scope thereof. 
What is claimed is: 
1. A photosensitive composition comprising (i) a 

high-molecular weight compound including a pendant 
sulfonamide group, said high-molecular weight com-, 
pound being insoluble in water, but soluble in an aque 
ous alkaline solution, and (ii) a positive working photo 
sensitive o-naphthoquinone diazide compound, photo 
sensitive polymer compound having o-nitrocarbinol 
ester group or photosensitive combination of a com 
pound generating an acid by photolysis with a com 
pound having a —C—O—Si group which is dissociated 
by an acid, wherein said high-molecular weight com- 
pound is obtained by polymerizing a low-molecular 
weight compound in a solvent in the presence of an 
initiator, said low-molecular weight compound being 
selected from the group consisting of compound repre 
sented by formulas (I) to (V) 

wherein X1 and X2 represent each —O-—or --NR7—-; 
R‘ and R4 represent each H or CH 3; R2 and R5 represent 
each a substituted or unsubstituted alkylene group, cy 
cloalkylene group, a substituted or unsubstituted aryl 
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ene group or a substituted or unsubstituted arakylene 
group, R3 represents a hydrogen atom, a substituted or 
unsubstituted alkyl group, a substituted or unsubstituted 

'cycloalkyl group, a substituted or unsubstituted aryl 
group or a substituted or unsubstituted aralkyl group, 
R° represents a substituted or unsubstituted alkyl group, 
a substituted or unsubstituted cycloalkyl group, a substi 
tuted or unsubstituted aryl group, or a substituted or 
unsubstituted aralkyl group; and R7 represent hydrogen 
atom, a substituted or unsubstituted alkyl group, a sub 
stituted or unsubstituted cycloalkyl group, a substituted 
or unsubstituted aryl group, or a substituted or unsubsti 
tuted aralkyl group, 

R3, R10 and R14 represent each a hydrogen atom, a 
halogen atoms or methyl group, R9 represents sub 
stituted or unsubstituted alkylene group, a substi 
tuted or unsubstituted cycloalkylene group, a sub 
stituted or unsubstituted arylene group or a substi 
tuted or unsubstituted aralkylene group, R11 and 
R15 represent each a single bond or a substituted or 
unsubstituted alkylene group, a substituted or un 
substituted cycloalkylene group, a substituted or 
unsubstituted arylene group or a substituted or 
unsubstituted aralkylene group, R12 and R16 repre 
sent each a substituted or unsubstituted alkylene 
group, a substituted or unsubstituted cycloalkylene 
group, a substituted or unsubstituted arylene group 
or a substituted or unsubstituted aralkylene group, 
R13 represents a hydrogen atom, a substituted or 
unsubstituted alkyl group, a substituted or unsubsti 
tuted cycloalkyl group, a substituted or unsubsti 
tuted aryl group or a substituted or unsubstituted 
aralkyl group, R1.’ represents a substituted or un 
substituted alkyl group, a substituted or unsubsti 
tuted cycloalkyl group, a substituted or unsubsti 
tuted aryl group or a substituted or unsubstituted 
aralkyl group, Y1 and Y2 represent each a single 
bond or 

2. A photosensitive composition as claimed in claim 
1, wherein said photosensitive compound is an o-naph 
thoquinone diazide compound. 

3. A photosensitive composition as claimed in claim 
2, wherein said o-naphthoquinone diazide is the reaction 
product of a 1,2 diazonaphthoquinone sult'onic acid 
chloride and a polyhydroxy compound having a molec 
ular weight of not higher than 1,000. - 

4. A photosensitive composition as claimed in claim 
3, wherein the ratio of the reaction product of a 1,2 
diazonaphthoquinone sulfonic acid chloride and a poly 
hydroxy compound which is fully esteri?ed ranges 
from 20 to 99 mol%. 

5. A photosensitive composition as claimed in claim 
1, wherein said high-molecular weight compound has a 
weight-average molecular weight of 5,000 to 300,000. 

6. A photosensitive composition as claimed in claim 
1, wherein the amount of said high-molecular weight 
compound to be incorporated into the photosensitive 
composition is from about 5 to 95%. 

7. A photosensitive composition as claimed in claim 
1, wherein the amount of the positive working photo 
sensitive compound in the photosensitive composition is 
from 10 to 50% by weight. 

8. A photosensitive composition as claimed in claim 
1, wherein said composition further comprises an alkali 
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soluble high-molecular-weight-compound selected 
from the group consisting of a phenol-formaldehyde 
resin, a cresol-formaldehyde resin, a phenol-modi?ed 
xylene resin, a poly(hydroxystyrene). and a poly( 
halogenated hydroxy styrene). 

9. A photosensitive composition as claimed in claim 
8, wherein said alkali-soluble high-molecular-weight 
compound has a weight-average molecular weight of 
from 500 to 20,000 and a number-average molecular 
weight of from 200 to 60,000. 

10. A photosensitive composition as claimed in claim 
8, wherein the amount of said alkali-soluble high 
molecular-weight-compound in the photosensitive 
composition ranges not more than 70% by weight. 

11. A photosensitive composition as claimed in claim 
1, wherein said composition further comprises an or 
ganic acid having an pKa of 3.0 or less than 3.0. 

12. A photosensitive composition as claimed in claim 
11, wherein said organic acid is selected from an or 
ganic sulfonic acid or an organic sul?nic acid. 

13. A photosensitive composition as claimed in claim 
12, wherein said organic acid is selected from the group 
consisting of naphthalene-Z-sulfonic acid, naphthalene 
l-sult'onic acid, p-toluenesulfonic acid, dodecylbenzene 
sulfonic acid, mesitylenesulfonic acid, methanesulfonic 
acid, ethanesulfonic acid, benzenesulfonic acid, meta 
benzene-di-sulfonic acid, cyclohexylsulfamic acid, p 
toluidine-Z-sulfonic acid, pyridine-3-sulfonic acid, 
phenyl J-acid, p-toluene sul?nic acid, benzylsul?nic 
acid, and methane sul?nic acid. 

14. A photosensitive composition as claimed in claim 
12, wherein the amount of the organic acid is in the 
range from 0.05 to 5% by weight based on the total 
weight of the composition. _ 

15. A photosensitive composition as claimed in claim 
1, wherein said high-molecular weight compound is one 
obtained by polymerizing a low-molecular weight com 
pound selected from the group consisting of compound 
represented by formulae (1) and (II) 

wherein X1 and X2 each represents -—-NH—, RI and R4 
each represents H or CH3, R2 and R5 each represents an 
alkylene group having from 2 to 6 carbon atoms, a 
cycloalkylene group having 5 or 6 carbon atoms, or an 
optionally substituted phenylene or naphthylene group, 
R3 represens H, an alkyl group having 1 to 6 carbon 
atoms, a cycloalkyl group having 5 or 6 carbon atoms, 
or an optionally substituted phenyl or naphthyl group 
and R6 represents an alkyl group having 1 to 6 carbon 
atoms, a cycloalkyl group having 5 or 6 carbon atoms, 
or an optionally substituted phenylene or naphthylene 
group. 

16. A photosensitive composition as claimed in claim 
15, wherein said high-molecular weight compound is 
one obtained by copolymerizing the low~molecular 
weight compound with at least one selected from the 
group consisting of a methacrylate, an acrylate, an 
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methacrylamide, an acrylamide, acrylonitrile, methac 
rylonitrile, methacrylic acid and acrylic acid. 

17. A photosensitive composition as claimed in claim 
16. wherein said low molecular weight compound is 
copolymerized in the range from 10 to 90 mole % based 
on the copolymer. 

18. A photosensitive composition according to claim 
15, wherein said low-molecular weight compound is 
selected from the group consisting of an aminosulfonyl 
phenyl methacrylamide, an aminosulfonylphenyl acryl 
amide, a sulfonylaminophenyl methacrylamide, a sul 
fonylaminophenyl acrylamide; an aminosulfonylphenyl 
methacrylate, an aminosulfonylphenyl acrylate, a sul-~ 
fonylaminopheny] methacrylate, a sulfonylaminophe 
nyl acrylate, an amino-sulfonylnaphthyl methacrylam 
ide. an aminosulfonylnaphthyl acrylamide, a sul 
fonylaminonaphthyl methacrylamide, a sul 
fonylaminonaphthyl acrylamide, an aminosulfonyl 
naphthyl methacrylate, an aminosulfonylnaphthyl acry 
late, a sulfonylaminonaphthyl methacrylate, a sul 
fonylaminonaphthyl acrylate; an aminosulfonylethyl 
methacrylamide, an aminosulfonylethyl acrylamide, a 
sulfonylaminoethyl methacrylamide, a sul 
fonylaminonethyl acrylamide, an amino-sulfonylethyl 
methacrylate, an aminosulfonylethyl acrylate, a sul 
fonylaminoethylmethacrylate, and a sulfonylamino 
ethyl acrylate. 

19. A photosensitive composition according to claim 
15, wherein said low-molecular weight compound is 
selected from the group consisting of N-(o-amino-sul 
fonylphenyDmethacrylamide, N-(m-aminosulfonyl 
phenyl)methacrylamide, N-(p-aminosulfonylphenyl) 
methacrylamicle, N-(o-methylaminosulfonylphenyl)me 
thacrylamide, N-(m-methylaminosulfonylphenyl)me 
thacrylamide, N-(p-methylaminosulfonylphenyl)metha 
crylamide, N-(o-ethylaminosulfonylphenyDmethacryla 
micle, N-(m-ethylaminosulfonylphenyl)methacryla 
mide, N~(p-ethylaminosulfonylphenyl)methacrylamide, 
N-(o-n-propylaminosulfonylphenyl)methacrylamide, 
N-(m-n-propylaminosulfonylphenyl)methacrylamide, 
N-(p-n-propylaminosulfonylphenyl)methacrylamide, 
N-(o-isopropylaminosulfonylphenyl)methacrylamide, 
N-(m-isopropylaminosulfonylphenyl)methacrylamide, 
N-(p-isopropylaminosulfonylphenyl)methacrylamide, 
N-(o-n-butylaminosulfonylphenyl)methacrylamide, N 
(m-n-butylaminosulfonylphenyl)methacrylamide, N~(p 
n-butylaminosulfonylphenyl)methacrylamide, N-(o 
isobuty]aminosulfonylphenyl)methacrylamide, N-(m 
isobutylaminosulfonylphenyl)methacrylamide, N-(p 
isobutylaminosulfonylphenyl)methacrylamide, N-(o 
sec-butylaminosulfonylphenyl)methacrylamide, N-(m 
sec~butylaminosu]fonylphenyDmethacrylamide, N-(p-_ 
sec-butylaminosulfonylphenyl)methacrylamide, N-(o-t 
butylaminosulfonylphenyDmethacrylamide, N-(m-t 
butylaminosulfonylphenyl)methacrylamide, N-(p-t 
butylaminosull'onylphenyDmethacrylamide, N-(o 
phenylaminosulfonylphenyl)methacrylamide, N-(m 
phenylaminosulfonylphenyl)methacrylamide, N-(p 
phenylaminosulfonylphenyl)methacrylamide, N-(o-(a 
naphthylaminosulfonyl)phenyl)methacrylamide, N-(m 
-(ct-naphthylamin0sulfortyl)phenyl)methacrylamide, i - 

(p-(a-naphthylaminosulfonyl)phenyl)methacrylamide, 
N-(o-(B-naphthylaminosulfonyDphenyl)methacryla 
mide, N-(m-(/3-naphthylaminosulfonyl)phenyl)metha 
crylamide, N-(p-(B-naphthylaminosulfonyl)phenyl)me 
thacrylamide, N-(l-3-aminosulfonyl)naphthy1)metha 
crylamide, N-(l-3-methylaminosulfonyl)naphthyl)me 
thacrylamidc, N-(l-3~ethylaminosulfonyl)naphthyl)me 
thacrylamide, N-(o-methylsulfonylamino-phenyDme 
thacrylamide, N-(m-methylsulfonylaminophenyl)me 
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thacrylamide, N~(p-methylsulfonylaminophenyDmeth 
acrylamide, N-(o-ethylsulfonylaminophenyl)metha 
crylamide, N-(m~ethylsulfonylaminophenyl)metha 
crylamide, N-(p-ethylsulfonylaminophenyl)methacryla 
mide, N-o-phenylsulf on ylaminophen yl )methacryla 
mide, N-(m-phenylsulfonylaminophenyl)methacryla 
mide, N-(p~phenylsulfonylaminophenyl)methacryla 
mide, N-(o-(p-methylphenylsulfonylamino)phenyl)me 
thacrylamide, N-(m-(p-methylphenylsulfonylamino) 
phenyl)methacrylamide, N-(p-(p-methylphenylsul 
fonylamino)phenyl)methacrylamide, N-(p-(a-naphthyl 
sulfonylamino)phenyl)methacrylamide, N-(p-(B-naph 
thylsulfonylamino)phenyl)methacrylamide, N-(2 
methylsulfonylaminoethyl)methacrylamide, N-(Z-ethyl 
sulfonylaminoethyhmethacrylam‘idc, N-(Z-phenylsul 
fonylaminoethyl)methacrylamide, N-(Z-p-methyl 
phenylsulfonylaminoethyDmethacrylamide, N-(Z-a 
naphthylsulfonylaminoethy])methacrylamide, N-(Z-B 
naphthylsulfonylaminoethyDmethacrylamide, o 
aminosulfonylphenyl methacrylate, m-aminosulfonyl 
phenyl methacrylate, p-aminosulfonylphenyl methacry 
late, o-methyl-aminosulfonylphenyl methacrylate, m 
methylaminosulfonylphenyl methacrylate, p 
methylaminosulfonylphenyl methacrylate, o 
ethylaminosulfonylphenyl methacrylate, m 
ethylaminosulfonylphenyl methacrylate, p 
ethylaminosulfonylphenyl methacrylate, o-n 
propylaminosulfonylphenyl methacrylate, m-n 
propylaminosulfonylphenyl methacrylate, p-n 
propylaminosulfonylphenyl methacrylate, o-iso 
propylaminosulfonylphenyl methacrylate, m-iso 
propylamino-sulfonylphenyl methacrylate, o-n 
butylaminosulfonylphenyl methacrylate,_ m-n 
butylaminosulfonylphenyl methacrylate, p-n 
butylaminosulfonylphenyl methacrylate, m 
isobutylaminosulfonylphenyl methacrylate, p 
isobutylaminosulfonyl-phenyl methacrylate, m-sec 
buthylaminosulfonylphenyl methacrylate, p-sec 
butylaminosulfonylphenyl methacrylate, m-t 
butylaminosulfonylphenyl methacrylate, p-t 
butylaminosulfonylphenyl methacrylate, o 
phenylaminosulfonylphenyl methacrylate, m 
phenylaminosulfonylphenyl methacrylate, p 
phenylaminosulfonylphenyl methacrylate, m-(a-naph_ 
thylaminosulfonyl)phenyl methacrylate, p-(a-naph 
thylaminosulfonyDphenyl methacrylate, m-(B-naph 
thylaminosulfonyl)phenyl methacrylate, p-(B-naph 
thylaminosulfonyDphenyl methacrylate, l-(3-aminosul 
fonyl)naphthyl methacrylamide, l-(3-methylaminosul 
fonyl)naphthyl methacrylamide, l-(3-ethylaminosul 
fonyl)naphthyl methacrylamide, o-methylsul 
fonylaminopheny] methacrylate, m-methylsulfonyl 
aminophenyl methacrylate, p-methylsulfonylaminophe 
nyl methacrylate, o-ethylsulfonylaminophenyl methac 
rylate, m-ethylsulfonylaminophenyl methacrylate, p 
ethylsulfonylaminophenyl methacrylate, o-phenylsul 
fonylaminophenyl methacrylate, m-phenylsul 
fonylaminophenyl _ methacrylate, p-phenylsul 
fonylaminophenyl methacrylate, o-(p-methylphenylsul 
fonylamino)phenyl methacrylate, m-(p-methylphenyl 
sulfonylamino)phenyl methacrylate, p-(p-methyl 
phenylsulfonyDphenyl methacrylate, p-(a-naphthylsul 
fonylamino)phenyl methacrylate, p-(B-naphthylsul 
fonylamino)phenyl methacrylate, 2-methylsul 
fonylaminoethyl methacrylate, 2-ethylsulfonylamino 
ethyl methacrylate, 2-phenylsulfonylaminoethyl meth 
acrylate, Z-p-methylphenylsulfonylaminoethyl methac 
rylate, Z-a-naphthylsulfonylaminoethyl methacrylate 
and Z-B-naphthylsulfonylaminoethyl methacrylate. 
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